The echocardiographic features of a patient with severe aortic regurgitation due to a "floppy" aortic valve are presented. The salient abnormality observed was marked fluttering of the aortic valve cusps in diastole. Fluttering of the anterior leaflet of the mitral valve and left ventricular enlargement were noted. The diagnosis of a "floppy" aortic valve was substantiated at surgery.
and diuretics and transferred to Mount Sinai Medical Center for further cardiac evaluation. On examination, his pulse was 80/minute and regular and his blood pressure was 140/50. He did not have any external stigmata of Marfan's syndrome. A diastolic thrill was palpable at the left sternal border. A grade II/VI ejection systolic murmur and a grade V/VI musical low pitched holodiastolic murmur were audible at the left sternal edge. The ECG showed left ventricular hypertrophy. Cardiac catheterization revealed a left ventricular end-diastolic pressure of 18 mm Hg, and angiography revealed grade 4/4 aortic regurgitation and left ventricular enlargement. There was no calcification of the aortic valve. The ultrasound examination was performed with the patient supine. A 2.25 MHz, 0.5 inch, 7.5 cm focused transducer, an Ekoline 20 ultrasonoscope and an Electronics for Medicine DR8 recorder were used. The phonocardiogram was recorded from the second left interspace at the left sternal border, using a crystal microphone. Recordings were made using the logarithmic and low frequency settings. Aortic valve replacement was performed with a #27 porcine heterograft. At operation, the aortic valve leaflets were grossly redundant, wrinkled and "floppy." The leaflets prolapsed into the left ventricular outflow tract in diastole. The noncoronary cusp was the worst affected. The histology of the valve ( fig. 1 ) showed many fibroblasts proliferating on both the ventricular and aortic margins of the valve. In these areas, the valve material was loose and fibrillar. There was an increase in dense, relatively acellular collagen throughout the remainder of the leaflets. Great increase in acid mucopolysaccharides as demonstrated by Alcian blue staining was noted in all areas of the leaflets.
Phonocardiographic and Echocardiographic Findings Figure 2 shows the preoperative phonocardiogram. A low pitched holodiastolic murmur is seen. An echocardiogram of the aortic root is illustrated in figure 3 . There is marked fluttering of the aortic valve leaflets in diastole. There are two discrete echoes in NCu; 4s%0tst L t t diastole. Slight fluttering of the valve is also present in systole. Early systolic partial closure of the right coronary cusp of the aortic valve with reopening shortly thereafter is also seen. The anterior leaflet of the mitral valve exhibited marked fluttering in diastole ( fig. 4 ). This was suggestive of aortic regurgitation. The left ventricular end-diastolic dimension (measured at the peak of R wave) was increased (6.4 cm). The end-systolic dimension (smallest dimension between septal and posterior left ventricular endocardium) was 3.8 cm ( fig. 4 ).
Discussion
The echocardiographic features of the normal and diseased aortic valve have been studied extensively.6
Abnormalities of aortic valve motion may also occur in conditions in which there is no primary pathology of the valve. Characteristic echocardiographic abnormalities have been described in patients with idiopathic hypertrophic subaortic stenosis (IHSS), discrete membranous subaortic stenosis and right coronary sinus of Valsalva fistula.7 8, 15 The clinical and echocardiographic features of mitral valve prolapse have been the subject of many reports.9'-"`, 1 Patients with the "floppy" mitral valve syndrome may have associated " floppy" aortic valves."1 Subjects with myxomatous degeneration of the mitral, aortic or pulmonic valve may have Erdheim's necrosis of the aorta and femoral artery. '4 Read and Thal's description of the floppy aortic valve was very similar to that observed by us." They stressed the frequency of dehiscence of the valve ring after valve replacement. The echocardiographic features of the "floppy" aortic valve have not been previously described.
The salient echocardiographic abnormalities noted in our patient were marked fluttering of the valve cusps in diastole and diastolic separation of the cusp echoes. A calcified aortic valve may give rise to multiple echoes in diastole and produce a spurious appearance of cusp separation. However, no aortic valve calcification was noted in our patient. Thus, the two discrete echoes seen in diastole probably represent separation of the right and the noncoronary cusp of the aortic valve. This echocardiographic finding was confirmed at surgery. However, it is possible that a large redundant cusp may give rise to multiple diastolic echoes. Prominent diastolic aortic cusp echoes may also be seen in endocarditis of the aortic valve. 17, "' However, diastolic fluttering of the aortic valve has not been described in aortic valve endocarditis. Fluttering of the aortic valve cusps in systole may be observed in patients with myocardial dysfunction from coronary artery disease, IHSS, mitral regurgitation, ventricular septal defect or discrete membranous subaortic stenosis. lack of support of the cusps. Thus this finding may be suggestive of the floppy aortic valve although it is conceivable that such an abnormality may also occur in a patient with a torn aortic cusp. In the latter case, one would expect the fluttering to be limited to the cusp involved.
